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Abstract

Introduction The aim of the study was to analyze if the

adding of autologous platelet concentrate (APC) to a

mixture of local autograft plus tricalcium phosphate and

hidroxiapatite (TCP/HA) would improve the fusion rate in

posterolateral lumbar fusion.

Materials and methods A prospective, controlled, blin-

ded, non-randomized clinical trial was carried out in 107

patients affected by degenerative lumbar pathology. The

study group consisted of 67 patients, in which autologous

platelet concentration was added to a mixture of autologous

local bone graft and TCP/HA. A control group of 40

patients with same pathology and surgical technique but

without APC addition was used to compare the fusion mass

obtained. By means of plain X-rays, a blinded evaluation of

the intertransverse fusion mass quality at twelve and

twenty-four months was made according to type A (bilat-

eral uniform mass), type B (unilateral uniform mass) and

type C (irregular or lack bilateral mass). Patients with type

C were regarded as pseudoarthrosis.

Results In the study group 17 patients had lack or

irregular fusion mass (25.4%) versus three patients in the

control group (7.5%), which was statistically significant.

Conclusions This study shows that the adding of autol-

ogous platelet concentration to a mixture of autologous

bone graft plus TCP/HA has decreased our rates of pos-

terolateral lumbar fusion.

Keywords Autologous platelet concentrate � Growth

factors � Spinal fusion � Bone substitutes � Osteoinduction

Introduction

It is well documented that fusion rates in lumbar vertebral

surgery have increased after the systematization of pedic-

ular instrumentation. Although results vary depending on

different authors, we can consider an 8% average of

pseudoarthrosis when posterolateral fusion is performed

and 4% when circumferential arthrodesis is done [11]. The

autograft which was used by most authors comes from the

iliac crest. The morbidity derived from bone harvesting is

well known [13, 25].

Trying to avoid the problems derived from bone har-

vesting, different areas of investigation have been devel-

oped, which basically follow two ways: bone substitutors

(BS) or promoting substances of bone fusion (FPM). Up to

date, different variants of tricalcium phosphate plus hidr-

oxiapatite (TCP/HA) and demineralized bone matrix

(DBM) are available for surgeons and at least, for TCP/

HA, its usefulness has been demonstrated [9, 19, 25].

The controversy appears when the use of the different

bone substitutors can, at its best, get fusion rates, similar to

the ones mentioned before. The reason for this is that this

kind of products are basically osteoconductors and their

osteoinductive capacity does not exist in TCP/HA and

creates serious doubts about DBMs. Bone morphogenetic

proteins (BMPs) are considered to be the gold standard of
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promoting substances of bone fusion. Its commercial

availability, for about one decade, has allowed surgeons to

work with a demonstrated osteoinductive product [3]. The

existence of collateral effects in its intersomatic use and

especially its high cost, have limited its use to a very little

amount of patients in our country [27].

The big amount of growth factors, which are released in

the process of platelet degranulation has opened a new way

of work, based on its possible use as FPM. Experience has

demonstrated its benefitial effects on soft tissue lesions

both if injected or added to the surgical act. The possible

benefitial ones on bone pathology are more arguable and

literature is scarce and contradictory in results when it’s

used in lumbar arthrodesis [1, 2, 8, 26, 28].

Since 2002 fusion lumbar surgery has been made in our

spine unit using local autograft plus a mixture of TCP/HA

because we have checked this has the same fusion rates as

using only autograft, avoiding the iliac crest harvesting [19,

20]. The target of our work has been devoted to check if the

addition of an autologous platelet concentrate (APC) to

local autograft plus TCP/HA was able to increase our rates

of posterolateral lumbar fusion.

Materials and methods

This was a prospective, controlled, non-randomized clini-

cal trial. The study was approved by our institutional

review board and all patients signed an informed consent.

All the patients included in the study were operated to get

an intertransverse posterolateral fusion using rigid tran-

spedicular titanium instrumentation, adjoining the accurate

neurosurgical acts in relation with their pathology.

The inclusion criteria for this study were patients with

lumbar degenerative pathologies after a conservative fail-

ing treatment, which was done at least for 12 months.

The exclusion criteria includes lumbar spinal infection,

spinal trauma, more than three levels affected, endocrine

system diseases (hyperparathyroidism, hyper-hypothyroid-

ism and chronic use of corticosteroids), or instability of

tumoral origin.

One hundred and seven patients were studied, who

fulfilled inclusion criteria and were operated by the same

surgical team using the same kind of vertebral instrumen-

tation. The same surgical technique was used: the facet

joints (on their lateral side), pars interarticularis and the

transverse processes in the area of instrumentation were

meticulously cleaned from soft tissues and decorticated to

increase the host area for intertransverse fusion. Removal

of the articular cartilage of the facet joints at the levels of

fusion was added.

In the study group, 67 consecutively-operated patients

were included, for whom, in order to get intertransverse

posterolateral fusion, autologous bone graft was provided,

locally harvested from the decompressive site and mors-

elized into small corticocancellous pieces, mixed with

TCP/HA and adding autologous platelet concentrate (5 cc

for each operated level). No graft from iliac crest was used.

The TCP/HA used in the study was a porous ceramic

compound composed of a 40/60 TCP/HA (BCP-BiCalPhos�).

Total macroporosity is 80 ± 10% with macropore size of

400–600 lm and interconnection pore size of 100–150 lm.

One 10 cc granules flask was used per fusion level.

Autologous platelet concentrate harvesting was made by

taking 100 cc blood during the induction of general anaes-

thesia. In a close circuit, a processor made the necessary

centrifugation until obtaining the final product. Preoperative

analytical controls allowed us to check that platelet con-

centration was always superior to 1.000.000/mm3.

The previous mixture of autograft and bone substitutors

was placed in both intertransverse places and we sprayed

the obtained autologous platelet concentrate over it. In the

system we used, platelets were provided in a fibrine carrier

which, at least theoretically, allowed a slower release.

A control group comprised 40 patients with the same

inclusion and exclusion criteria and without any differ-

ences with the study group in their preoperative charac-

teristics (Table 1), who were operated consecutively by the

same team and with the same technique and instrumenta-

tion, but for the fact that APC was not added to the local

autograft and TCP/HA mixture.

Prophylactic antibiotics were intravenously given for

24 h. The drain was removed on the second day postop-

eratively. Patients were mobilized two days postop without

lumbar brace.

Patients were assessed with radiological techniques

(plain roentgenograms) in standing antero-posterior and

lateral views. Although conventional radiographic follow-

up was done at 0, 3, 6, 12, and 24 months, only the 12-and

24-month AP plain films were used to evaluate the fusion

mass in order to carry out the statistical study. The radio-

logical evaluation of the posterolateral fusion on the plain

roentgenograms was done by two of the authors as inde-

pendent observers. Both were blinded to the group of the

patients and they used the following simple classification:

Type A: Bilateral, uniform and continuous intertrans-

verse mass (Fig. 1)

Type B: Unilateral uniform and continuous intertrans-

verse mass with discontinuous, irregular or absent

intertransverse counterlateral mass (Fig. 2)

Type C: Discontinuous, irregular or absent bilateral

intertransverse mass (Fig. 3).

To facilitate the comparative analysis between the two

groups, types A and/or B were considered as correct fusion

and type C, as no fusion or pseudoarthrosis.
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For clinical follow-up, the ‘‘last observation carried

forward’’ principle was applied but, for the study, only the

making of revision surgery by means of painful pseudo-

arthrosis has been taking into account.

Statistical analysis between groups was performed

using Chi square and values of p \0,05 were considered

significant. The kappa (j) test was used to determine

interobserver agreement. According to JL Fleiss’s recom-

mendations, the value of kappa exceeding 0.75 represents

excellent agreement, values between 0.4–0.75 indicate

fair-to-good agreement and values \0.4 indicate poor

agreement.

Results

There was no difference between the X-ray evaluation after

both 1 and 2 years, with exactly the same values.

Interobserver agreement expressed by the kappa coeffi-

cient was 0.80.

In the control group (40 patients operated using autol-

ogous bone graft and TCP/HA), bilateral fusion mass (type

A) was observed in 29 patients (72.5%), unilateral fusion

mass (type B) in eight patients (20%) and lack or irregular

fusion mass (type C) in three patients (7.5%). Hence,

correct fusion was seen in 92.5% of the cases and no fusion

in 7.5% (Tables 2, 3).

In the study group (67 patients operated using autolo-

gous bone graft, TCP/HA and APC) bilateral fusion mass

(type A) was observed in 29 patients (43.3%), unilateral

fusion mass (type B) in 21 patients (31.3%) and lack or

irregular fusion mass (type C) in 17 patients (25.4%).

Table 1 Preoperative

characteristics of both groups

TCP, TriCalcium Phosphate;

HA, HidroxiApatite; APC,

Autologous Platelet Concentrate

‘‘Experimental group’’

autograft ? TCP/HA ? APC

‘‘Control group’’

autograft ? TCP/HA

No. of patients 67 40

Age (average) 57 59

Male/female 29/38 24/16

Fusion levels

L4-L5 22 (32.8%) 15 (37.5%)

L5-S1 12 (18.0%) 9 (22.5%)

L3-L4-L5 11 (16.4%) 7 (17.5%)

L4-L5-S1 22 (32.8%) 5 (12.5%)

L3-L4-L5-S1 0 3 (7.5%)

L3-L4 0 1 (2.5%)

Fig. 1 Type A (bilateral, uniform and continuous intertransverse

mass)

Fig. 2 Type B (unilateral uniform and continuous intertransverse

mass with discontinuous, irregular or absent intertransverse counter-

lateral mass)
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Hence, correct fusion was seen in 74.6% of the cases and

no fusion in 25.4%.

Hence, in the study group we got fusion rates which

were significantly inferior to those in the control group

(74.6 vs. 92.5%, p = 0.021 Chi Square test). When we

compare, in both groups, the number of patients with mass

type A (bilateral uniform), differences are highly signifi-

cant (72.5 vs. 43.3%, p = 0.003 Chi Square test).

There were no local complications, infection, neurologic

deficits or broken screws.

At the time of writing this article, we had reoperated 11

out of 20 patients with lack or irregular fusion mass (type

C), two from the control group and nine from the study

group.

Discussion

It is known that in the flow of chemicals steps produced in

a fracture healing, platelets degranulation releases a group

of proteins, generically known as autologous growth

factors. Inside, platelets have three types of granules. The

so-called alpha-granules contain more than 30 bioactive

proteins, many of which have a fundamental role in hae-

mostasis and tissue healing. The platelet-derived growth

factor (PDGF), the insuline-like growth factor (IGF), the

transforming growth (TGF) and the vascular endotelial

growth factor (VEGF) are some of these proteins.

After platelets have been collected, nowadays, thanks to

specific instruments, they start to release the above men-

tioned factors in a short time. Theoretically, these proteins

would stimulate the proliferation and differentiation of

mesenchymal stem cells and would facilitate bone forma-

tion behaving as histopromotive factors [1, 7]. Platelet

concentration harvesting is simple, safe, not too dear and

causes little discomfort to the patient. Its autologous origin

avoids inmunologic reactions and disease transmission.

It has been suggested that at least five times the amount

of platelets/mm3 in peripheric blood is necessary in the

autologous platelet concentrate to be effective. It is also

known that 95% of the factors are released within the first

hour, although platelets synthesize and secrete new factors

during several days once the autologous platelet concen-

trate has been installed over the tissue to heal [1].

On this evidence, it was reported that the use of autol-

ogous growth factors theoretical strength could be used in a

lot of fields of restorative medicine. Hence, progressively,

it has been used in plastic surgery (skin injuries in dia-

betic patients, decubitus ulcers…), odontology (filling of

Fig. 3 Type C (discontinuous, irregular or absent bilateral inter-

transverse mass)

Table 2 Results depending on

the obtained fusion mass type

TCP, Tricalcium phosphate;

HA, Hidroxiapatite; APC,

Autologous platelet concentrate

Bilateral fusion

mass (type A)

Unilateral fusion

mass (type B)

Lack or irregular fusion

mass (type C)

‘‘Experimental group’’

autograft ? TCP/HA ? APC

43.3% (29) 31.3% (21) 25.4% (17)

‘‘Control group’’

autograft ? TCP/HA

72.5% (29) 20% (8) 7.5% (3)

p = 0.003

Table 3 Results depending on

correct fusion or not

(pseudoarthrosis)

TCP, Tricalcium phosphate;

HA, Hidroxiapatite; APC,

Autologous platelet concentrate

Correct fusion

(type A or type B)

No fusion = pseudoarthrosis

(type C)

‘‘Experimental group’’

autograft ? TCP/HA ? APC

74.6% (50) 25.4% (17)

‘‘Control group’’

autograft ? TCP/HA

92.5% (37) 7.5% (3)

p = 0.021
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periodontal lysis…), sports medicine (muscular-tendon

repair, tennis elbow, ligament tears..). The initial results,

yet promising, lack conclusive scientific evidence, which

would allow to encourage its general application [1, 2, 8,

10, 16, 18, 21, 23].

Starting from this previous experience, animal control

studies were designed to learn if adding APC to autografts

and/or bone substitutes would achieve the improvement of

fusion mass (quality and rates) in posterolateral or circum-

ferential arthrodesis in the lumbar segment. The results,

although irregular, don‘t improve the ones obtained when

autograft is used [1, 15, 22]. The clinical experience is even

more contradictory. Its use in intersomatic arthrodesis shows

similar results between autograft or allograft plus autolo-

gous platelet concentrate [14]. When the analysis of the cage

filled with autograft (with or without autologous platelet

concentrate) was made by CT, it was observed a quicker

fusion in those patients with autologous platelet concentrate

added, although the result, at the end of the follow-up, was

the same [12]. It is true some authors emphasize on its

goodness for lumbar arthrodesis [4, 6] but our results agree

with those from literature and we can claim, as a rule, that we

get less fusion rates when adding autologous platelet con-

centrate to autograft or autograft plus TCP/HA [5, 17, 24, 26,

30]. So far, all clinical reports are case studies and we did not

find level-1 data to support the use of autologous platelet

concentrate in spinal fusion [1].

Although there are no epidemiologic differences

between groups, our study, yet prospective, is non-ran-

domized. Local autograft amount and quality is not uni-

form although this fact lies in both groups. Both facts mean

some limitations to the study which has been carried out.

Although the literature support is really scarce, to explain

our results, we can suggest some hypothesis. Individual

variability avoids exactly knowing the amount and quality

of autologous growth factors in the platelet concentration

harvest [29]. It is possible that spray-like adding would not

be the ideal way and it would be necessary to design an

adequate carrier different from the fibrine we used in our

trial. The same growth factor can act as a promotor or

inhibitor, depending on the way of releasing and the envi-

ronment conditions where they are kept [1]. Theoretically, it

is possible that TCP/HA presence can mean a negative

aspect after ‘‘loosing’’ part of autologous platelet concen-

trate in an osteoconductive material. We need more ran-

domized studies, including a bigger sample, to check if our

data can be kept or a new methodology may be used.

Conclusion

In our experience, we have not been able to prove if the

adding of autologous platelet concentration to a mixture of

autologous bone graft plus TCP/HA would increase the

rates of posterolateral lumbar fusion and even, rates have

decreased in this study.

Conflict of interest None.
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16. López-Vidriero E, Goulding KA, Simon DA, Sánchez M, John-

son DH (2010) The use of platelet-rich plasma in arthroscopy and

sports medicine: optimizing the healing enviroment. Arthroscopy

26:269–278

17. Lowery GL, Kulkarni S, Pennisi AE (1999) Use of autologous

growth factors in lumbar spinal fusion. Bone 25(Suppl 2):47S–50S

18. Mishra A, Pavelko T (2006) Treatment of chronic elbow tendi-

nous with buffered platelet-rich plasma. Am J Sports Med

34:1774–1778

Eur Spine J (2011) 20 (Suppl 3):S361–S366 S365

123



19. Moro-Barrero L (2003) Comportamiento del fosfato cálcico

bifásico en las fusiones vertebrales lumbares. Tesis doctoral,

Universidad de Oviedo. Asturias

20. Moro-Barrero L, Acebal-Cortina G, Suárez-Suárez M, Pérez-
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graphic análisis of fusión mass using fresh autologous bone

marrow with ceramic composites as alternative to autologous

bone graft. J Spinal Disord Tech 20:409–415

21. Peterson B, Whang PG, Iglesias R, Wang JC, Lieberman JR

(2004) Osteoinductivity of commercially available demineralized

bone matrix. Preparations in a spine fusion model. J Bone Joint

Surg Am 86:2243–2250

22. Randelli PS, Arrigoni P, Cabitza P, Volpi P, Maffulli N (2008)

Autologous platelet rich plasma for arthroscopic rotator cuff

repair: a pilot study. Disabil Rehabil 30(20–22):1584–1589

23. Rao RD, Gourab K, Bagaria VB, Shidham VB, Metkar U, Cooley

BC (2009) The effect of platelet-rich plasma and bone marrow on

murine posterolateral lumbar spine arthrodesis with bone mor-

phogenetic proteine. J Bone Joint Surg Am 91:1199–1206

24. Sánchez M, Anitua E, Azofre J et al (2007) Comparison of sur-

gically repaired Achilles tendon tears using platelet-rich fibrin

matrices. Am J Sports Med 35:245–251

25. Scholz M et al (2010) Cages augmented with mineralized col-

lagen and platelet-rich plasma as an osteoconductive/inductive

combination for interbody fusion. Spine 35:740–746

26. Tsai CH, Hsu HC, Chen YJ, Lin MJ, Chen HT (2009) Using the

growth factors-enriched platelet blue in spinal fusion and its

efficiency. J. Spinal Disord Tech 22:246–250

27. Vaidya R, Carp J, Sethi A, Bartol S, Craig J, Les CM (2007)

Complications of anterior cervical discectomy and fusion using

recombinant human bone morphogenetic proteı́na-2. Eur Spine J

16:1257–1265

28. Veillette CJ, Mckee MD (2007) Growth factors—BMPs, DBMs,

and buffy coat products: are there any proven differences

amongst then? Injury 38(Suppl 1):S38–S48

29. Weibrich G, Kleis WKG, Hafner G, Hitzler WE (2002) Growth

factor levels in platelet-rich plasma and correlations with donor

age, sex and platelet count. J Cranio Maxillo facial Surg

30:97–102

30. Weiner BK, Walker M (2003) Efficacy of autologous growth

factors in lumbar intertransverse fusions. Spine 28:1968–1970

S366 Eur Spine J (2011) 20 (Suppl 3):S361–S366

123


	Evaluation of autologous platelet concentrate for intertransverse lumbar fusion
	Abstract
	Introduction
	Materials and methods
	Results
	Conclusions

	Introduction
	Materials and methods
	Results
	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


